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Study on Thermal Extrusion Simulation of
Magnesium Alloy Tube
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Abstract: In order to obtain AZ31 alloy tubes with good mechanical properties, this paper used
DEFORM-3D to simulate temperature distribution, stress distribution of the thermal extrusion
process, and the maximum tensile stress of different directions. Results show that concentrative
stress is at the corner of die & isothermal temperature finally as isothermal extrusion, and the
transverse crack of the thermal extrusion is most likely to arise. The results is instructional for
production &.experimentation of AZ31 alloy tubes.
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Fig. 1 Model of extrusion for AZ31 magnesium alloy tube

R THEEEM AR SRR B ERE. N
17 2 v A DL S T (4 RS B RS0, o A o 6 A & A 5K
PrAZ et e iy — S 280, QPR R A, SRS
R N5 REAR N AR R B OC R AR
HR A T & 3R SCHk b i B e

D AZ31 BEE S TEMYERIE I EE R R 4, Y
A A A IAE R T R, EERE Rk 0. 055 Y ICiE
WRIEE, TRESE ZECHN 0.35; BiE T ik k- T H i
SHMEEH I0OW/ (m -« C),

2) AZ31 BG4 528 R ] R U e T R 8K
F=0. 016W/ (m” « “C), HHLH 2 [a] it 5 1 e 1 R
11 W/ (m* « C),

BOE R 0 S50 3 1~ 38 3 FioR. 4351
FoR THRITTH AL, AZ3 546 & AR
AZ31 A SR T REL

®1 BRTITESEH

Tab. 1 Simulation setup for AZ31 magnesium alloy tube
B R R S /mm D40 X 922X 40
FAIRHEE/ (mm/s) 22

BrELIL 2 12.13
HHEE/ (kg e mm ) 1.78X10 6
W R/ C 20
AT HBESRAER/ (Nes7 1T 10
JEE 48 FR A e 0.3
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Tab. 2 Specific heat capacity of AZ31 magnesium alloy

i BE/C 20 100 200 300 400 500 600

LA/
. 1 1.03 1.17 1.21 1.26 1.3 1. 35
(Nemm 2+°C 1)

R3I ABIEAERESEY
Tab.3 Heat conductivity of AZ31 magnesium alloy
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76.9 83.9 87.3 92.4 97 101.8 106.1 111.6

2 HERMERS ST

2.1 HEATHHE

R A8 52 56 175 50, AU B T B B 5 B S TR
JE 20°C, BFIEEORHRE 300°C, K 2 MEMEBTER
B F1 BEET AT RE (A8 b il 2k



56 FL AR A 2019 4E 5 H

M 2 0 WL, B R AR R I F I, 250000
BrIE S48 18mm~45mm 178 B e K, WE(EH R T 200000 1
LT 2X10° N, AR BF I 7 547 R 28k il 26 4% 05 £ 150000 MWWWWM
PR EA K B N 3 BB 6mm~18mm K = /M‘ mh
VIR B, 18mm~45mm 2 FE [ 3% 25 5 IR £ 100000 '
BB, 45mm~58mm N T H KM B, 728 KA 50000 \\\\
BRI, PRORLTE ST R E AT B R, B 46 BORL. SRR 0 /
555 £ BE BEAE 1 /0N . BT R 1N, HE 18mm~ e
ASmm By BE, BRORHS B G RE R i, o 2 ol i A7 Amm
BB AE K, HORHE B A BY IR AR AL, A A E2 HEH-TIEMHE
Wil MBS T 55 L B R )ik Bl i KE . 45mm ~ Fig. 2 Curve of extrusion stress-extent for AZ31
58mm R T HF B BL, WORHK B, MRS B magnesium alloy tube
G BE 1 R g v AR D[R] B Pl B R ARORE 1 A
JH . SRR B AR E - TE . (5 SR R, 2.2 HEEREREHRU

Br B P TORE AL 5 Bl A4S A R I M Xt AZ31BE A 4 bR B R o AR kAT A AT
YER . (55 J7 B 3 . B, IR B E Y, E 3 FR,

TRE RE

A 179
Mo 178

[ 333
O 308
T L
155 127
O 403 [ 425

3 BRI A R E B R 55 7

Fig. 3 Temperature distribution of extrusion AZ31 magnesium alloy tube
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Fig. 4 Max-temperature for extrusion

AZ31 magnesium alloy tube
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Fig. 5 Stress distribution of extrusion

AZ31 magnesium alloy tube
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